Genotype x Environment interaction limits the effectiveness of selection when selection is based only on mean yield. This G × E interaction was studied for grain yield in 7 genotypes of mid-hill rice in five different environments across the Nepal. Significant difference was observed among genotype (G), environment (E) and interaction (G × E) but could not identify the stable high yielding genotypes for diverse environments. Therefore, stability parameters were calculated and analyzed. On the basis of stability parameters, two genotypes, NR 10414, NR 10492 and NR 10515 were found to be most stable over different environments. NR 10353 was identified as suitable genotypes with high grain yield for favorable environment.
INTRODUCTION
Rice is the main stay of Nepalese farmers and prefers to grow whenever possible. Hill rice contributes about 25% both in area and production (MoAC 2006) . Rice yield is very low in this region due to diverse growing conditions in terms of altitude, soil type and depth, rainfall pattern and irrigation facility and input availability and crop management practices. Varietal adaptability to environmental fluctuations is important for the stabilization of crop production both over regions and years (Singh and Narayan 1993) . Hence, several potential genotypes have to evaluate at different environments and years before selecting certain desirable genotypes. The relative performance of different genotypes often varies from one environment to another ie genotype environment interaction exist (Rashid et al 2002) , and presence of G × E interaction in any genetical study leads to overestimation of genetical and statistical parameters (Sharma 1998) which makes the breeder difficult to decide which genotypes should be selected.
Significant G × E interaction results from changes in the magnitude of the differences among genotypes in different environments or from changes in relative ranking of the genotypes ie two types of G × E interaction exist (a) a non cross-over G × E interaction, in which the ranking of genotypes remains constant across environments and the interaction is significant because of changes in the magnitude of the response, or (b) a crossover G × E interaction, in which significant changes in rank occurs from one environment to another where one genotype may be chosen for one environment and other genotype for other. Therefore, plant breeders look for non-crossover type of interaction when selecting genotype for wider adaptation (Won et al 1998) . The study of G × E interaction provides useful information to identify stable genotypes over a range of environments or specifically adapted to low and high environment (Reddy et al 1998) . Testing genotypes at more location is considered important than testing in more years for stability studies (Joshi et al 2003) . The present investigation was therefore, under taken to study G × E interaction and stability analysis to identify stable high yielding genotypes over different situations of mid hill areas of Nepal.
MATERIALS AND METHODS
Seven rice genotypes including two standard checks (Khumal-4 and Khumal-11) were evaluated in farmers' fields using a farmer as a replication during 2005. These trials were conducted at five locations with two replication in each site in the mid hill areas viz. Dhankuta and Dolakha in eastern, Khumaltar in central, Lamjung in western and Dailekh in mid western part of Nepal. Status and pedigrees of testing materials are given in Table 1 . The plot size was 10 m 2 and spacing was 20-× 15-cm. The recommended packages of practices were followed to raise the good crop at all the locations. Although all agro-morphological data were recorded, only the grain yield data is used in this study. Grain yield was recorded on plot basis and converted to ton ha -1 before analysis. Where, x ij = Mean of the i th genotype over replications at the j th environment. gi = Mean of the i th genotype over replication and over environments. y j = Mean of the j th environment over replication and over genotypes. X = Experimental mean over all genotypes over replication and over all environment. bi = Regression coefficient of i th genotype on the environmental index (Ij) as calculated by Eberhart and Russel (1966) . e e bi = ∑x ij x I j / ∑I j 2 where Ij = Environmental index. j j
RESULTS AND DISCUSSION
Analysis of variance combined over environments showed the highly significant differences among genotypes (G), environments (E) and G × E interaction. Mean genotype yield ranged from 4.1 to 5.8 t ha -1
.The highest yielding cultivars were NR 10353, NR 10414, NR 10515 and NR 10492 ( Table 2 ). The environment effects were significant for the grain yield and it was the highest in Khumaltar followed by Dhankuta, Dolakha and the lowest in Lamjung. This indicates that environmental conditions at the testing sites were varied in terms of soil type and depth, altitude, rainfall and other factor affecting the crop yield. The significant G × E interaction effect demonstrated that the genotypes responded differently to the variation in the environmental condition of the testing sites and grain yield fluctuated accordingly. This indicates the necessity of multi-location testing of genotypes before recommending for general cultivation. The highest grain yield across the locations was produced by NR 10353 which ranked was first in Khumaltar and Lamjung only. NR 10414 gave the highest grain yield of 5.0 t ha -1 in Dolakha which was at par with NR 10353 across the locations. Similarly, Khumal-11 ranked first in Dhankuta and gave the lowest yield in Dolakha and Lamjung. Likewise, NR 10491 performed average in all the locations but its mean yield across the location was less than grand mean or experimental yield and could not considered as stable variety.
Thus, analyses of variance combine over locations alone unable to give clear concept in identifying stable high yielding genotypes across the locations. Hence, stability parameters in addition to mean grain yield over location were calculated.
The ideal genotype as proposed by Hanson (cited by Sharma 1998) would have the lowest Di value with higher mean yield than the grand mean. Lower the Di values smaller is the departure from the stable mean. Thus in this study, genotype NR 10491 has the lowest Di (0.9) but its mean yield (gi) was less than experimental yield or grand mean. Therefore, this genotype could not be considered as desire one. In the same line, NR 10414 and NR 10492 showed low Di followed by NR 10515 with higher mean grain yield than the experimental yield. Hence, these genotypes could be considered as stable over the environments and recommended for general cultivation if other parameters of varietal selection favors. However, cultivar NR 10353 with moderately higher genotypic stability (Di of 3.1) with the highest mean yield of 5.8 t ha -1 could be chosen for favorable environment or high input condition of cultivation.
The results of this investigation demonstrated that the genotypic stability (Di) value with corresponding per se mean performance through light on the relative stability pattern of each genotype. Genotypes NR 10414, NR 10492, and NR 10515 are relatively stable in all location and NR 10353 is suitable in favorable environment.
